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tion, the growth of plants, and other important effects) de- 
pends mostly upon the distribution of cloudiness. 

Cloudiness.-The number of clear and cloudy days a d  the 
average cloudiness between sunrise and sunset are given for 
each Weather Bureau station in Table I. These means are 
based upon personal observations niade during the clay suffi- 
ciently often to secure a correct average cloudiness. The coni- 
plements of the estimated percentages give the observer's 
estiriiated duration of sunshine, and these numhers are given 
in the last C'olunin of .Table IV as supplementary to the reg- 
istered duration, in the preceding column. The close accord 
of these numbers, in  most cases, is very satisfactory. 

The occasional large discordance between the monthly sun- 
shine as estimated by the observers and as registered hy the 
instruments shows how impossible it is for personal estirnatrs 
to compete with continuous self-registers. 

Sun~hine.-At the present t i n i v  an instruniental record of 
the amount of sunshine is kept a t  15 statious Ly means of 
the " photographic snnshine recorder," a i d  a t  19 stations a n  
equivalent record is kept Ly nieans of the " therinographic 
sunshine recorder." A description of these instruiiieiits and 
the method of dealing with the recorcl is given 011 a subse- 
quent page. The results of the observations for January, 
1894, are given in Tahle IV. This table shows the actual 
sunshine received, on the average, for any hour of local niean 
time during the month;  i t  is recorded as a percentage of 

the greatest possible amount of sunshine; for instance, the 
sun might possibly always shine during the whole hour end- 
ing at  1 p. ni., whereas, a t  Baltimore, Md., it has, on the 
average, been cloudy 32 per cent of this hour, so that only 
63 per cent of full sunshine has been received. Again, a t  
the time of sunrise, between 7 and S a. in., during January, 
Baltimore records 13 per cent of sunshiiie, which means not 
13 per cent of the thirty-one wholr hours between 7 and 8 2. 
in., but 13 per cent ( ~ f  that portion of these hours during 
which the sun was above the visible horizon of that  station ; 
the rernaining S'i per cent was cut off by clouds and fog. On 
the average both kinds of self-registers agree in giving 5.5 
per cent more sunshine than the personal estimates by the 
observer. 

The stations recording the largest perceiltage of sunshine 
between 11 a. ni. and 1 p. ni. are C'olorado Springs, C'olo., 83.5; 
Denver, C'olo., 52.5 ; I+y IVest. Fln., 81 ; San Diego, Cal., 89; 
Santa FP, N. Rles., 83.5. Those having the least are Cleve- 
land, Ohio, 39 : Portland, Oreg., 23.5; Galveston, Tex., 41.5. 

The nest  to the last column of Table IV gives the general 
average sunshine for the whole month for all hours of day- 
light ; the highest percentages are Sa11 Diego, Cal., 84: Santa 
Fe. N. Ales., 79. The lowest averages are Portland, Oreg., 19; 
C1evelnnd. Ohio, 33; B~if ia l~t ,  N. Y., 3 6 ;  Galveston, Tex., 40. 
The lo\\ average for Portland, Oreg., is, o f  course, in keeping 
with the cluudiness of its rainy season. 
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NOTES BY THE EDITOR. 

ELASTIC S U S P E N S l O N  FOR I N S T R U M E N T S .  

Over fifiy years ago Prof. G .  B. Airy, Director of the Royal tJbservator! clt 
Greenwich, desired to establish a shallow dish of mercury so that the pure 
reflecting snrface of the liquid could be used for astronomical ohservations 
without being subject to the annoying tremors that ran o v e r  this surface 
whenever wagons, railroad trains, or even human footsteps jarred the earth 
aroutid the pier on which it stood. He  achieved perfect success I J ~  snspending 
the dish of niercurg by a nnniber of e1ast.k springs. No matter how much 
the pier and, therefore, the upper ends of these springs were jarred, the minute 
vibrations did not run down through the springs to the basin of mercury. but 
were completely broken up on their way. In 18%) the present editor desired 
to support the Richard hrogra ~h on the U. S. S. Peiisacola in such a manner 
that it should be free froni all tile effects of t.he jarring due to tlie engiues and 
screw as well as from tlie eKects of tlie rolling and pitching of the vessel. 
This again was accomplished perfectly I J ~  svtting the instrument on ;I sniall 
shelf that hung suspended by long coiled springs at the four corners. 

The "Washington State Weather Reporter," published by t.lw State Weather 
Service at  Seattle, describes the application of this principle to the siis ren4i)n 
of maxininin and minimum thernionietvrs. Prof. L. P. Venen, I J ~  \ ~ a ~ l o n  
College, is the inventor of this method. which is descri1)erl as !;JIIOWS : A 
rather heavy block of wood is suspended by a thick spiral spring froni the 
ceiling of the ordinary thernioniet~r shelter; one or more el 
stretched from the 1)lock to the sides of the shelter, and thus kerp the block 
from swinging with the wind; the niasiniuni and niinimum and other ther- 
mometers are fmtened on the Idock and can, therefore, receive no violent, 
injurious shock from the outside; they are even safe frotn the slight jars dne 
to the wind or other influences by means of which the indes of the minimum 
thermometer is very apt to slip clown too low. 

Doubtless other applications of this method of elastic suspension will  nccur 
to meteorological observers. Its principle is, of course, tlie same as the appli- 
cation of springs to the axles of carriages and railroad cars, or of rubber tires 
to the wheels of cabs and bicycles. 

THE RELIABILITY O F  T H E  RAIN Lt4UUE. 

In the winter seasun observers frequently report that the wind has IJIOWII 
too severely during a snowstorm to ~ I C J W  of accurate measnrement; hy this 
we are to understand one of two t.hings, either the snow has been drifted so 
mnch that the observer can not make a satisfactory estim:ite of its average 
depth over the country in his neighborhood, or else that lie has observed 
the wind carrying the snow past his gauge to such an extent that he can not 
consider the amount caught i n  his gaiige ai a fair indication of what fell, or of 
what would have been caught if there had been nu wind. This phenomeiion 
of drift and this deficiency in the ratch of the rain gaiige are iuatters that trou- 
ble not only the measnrement of snow but of rainfall un all occasions; the 
rain Oauge is subject to a very appreciable error, which has always the nature 
of atdeficit, and which increases with the strength of the wind and the fine- 
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n w z  of the lain. It seem5 n very zinilJe matter to determine the quantity of 
iaintidl by setting a simple cylinoler or a pail or t n l J  out in the open field and 
mrasiiiing the depth of water that id13 therein. But if the gauge is in au 
open place fully exposed to efery nind it will catch Irss rain than if i t  is arti- 
t i c  ially sheltered from the wind while btandiny i n  tlie sanie spot; it, on the 
othvi hand, the gauge is moved tu ii 4irltrred c 'p t ,  i t  is liable to catch an 
rrriinrou< iainfall, sonietimes larger and sometimes smaller, depending on 
the location and heights of the IJuildings that shelter the .;pot. The true 
~noljlem of the nieteurological observer i i  to 11ut his gauge in an open place, 
free from the influence of all buildings and tiees, and yet deterinitie the true 
rainfall at  that spot free from the inHnence of the eddies Ilroduced by the 
wind at  the moiith of his gauge. There is probably no error in the catch 
when it rains during a calm, but if the w i d  is blowing while the rain or snow 
is falling, then the gauge itself acts as an obstacle to the wind; the air that 
H O H S  around it and above it, but close to it, niores fastet than that a foot away 
froin it; the snow fakes and finer particles of water that go into the gauge in 
one eddy cnme out on another. Some means must be devised to break up all 
rrhlies at the niouth of the gauge, or, failing that, we must have some method 
nf aplllying a numerical correction. 

Several instrnniental methods have been adopted for reventin or dimin- 
ishing the wind effect: Firsf, about 1853, or enrlier, Prof! Joseph 5 e n r y  rec- 
omniended tu the Sniithsonian observers a shielded gauge which is him ly an 
ordinarg cyliudrical gauge ha1ing a horizontal, circular plate of tiu 4' or 5 
iiicher wide \oldeied to i t  an inch below the mouth of the gaiige. By this 
means the disturbing eddies are kept priiicipally beneath the flat rim, and, 
therefore, do no harm at the niuutli of the gauge. Second, i n  1878 Prof. 
Nipher, of St. Louis, described his i\wm of ahielded gauge in which the tin 
Illate is replaced h j  an unibellifclrm screen made of wire gaiue; the gauze 
?aficiently breaks up the wind eddies while it gieatly diminishes the spntter- 
ing. Nipher'q experiment showed that gauges at the height of 118 feet above 
the ground caught neaily the saine as those at the  round. Third, in 1885 
Boernztrin de\ ised a protected gauge, which is an orzinary gauge surrounded 
at a didatice of a few feet by a separate fence or screen whose top :nay he a 
little abu\e the tup of the gauge; thib protecting fence, therefore, diminishes 
the Hind at  the mouth of the gauge without intrudncing new and iiijurious 
edc1ic.e. Hoofs of 1,uildings are occasionally built h n t i n g  inwards instead of 
outwards, or sometimes the walls of the buildings rise several feet above 'the 
surface of the roof; in such case? a gaugc laced near the tenter of the roof 
is protected wainst the violence of the win# and catches more than it  would if 
raized a few Teet higher above this protection. Fourth, the so-called pit 
Sange as first used in England; in this method a shallow pit is dug, from 3 to 
1; feet in dintiieter, i n  the midst of an o ,en field, and the gauge is set in the 
center i o  that its niouth shall be on B \eve1 with the surrounding field while 
the 5lJattt.r is diniiiiished in pioportion to the depth of the pit. 

As the wind increases rapidly with the elevation a h e  the ground, there- 
row, gauges placed at  gieat heights will catch less rain 01 snow than those at 
low elevations. The amount of this deficit is known quite accurately from 
many years of observations, a sumwary of which has been published by the 
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present editor in Bulletin No. 7, Forestry Division, TT. S. Deloartinent tif Ag- 
riciilture, pp. 175-186, from which the following table is taken: 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 

NO. of 
:tation% 

4 
4 
4 
4 
4 
4 
4 
7 
7 
S 

Altitude. 

0 0 
I I 
2 

3 7 
4 4 
5 

7 
'3 13 
2s 31 
59 6s 

In this table the Iiit gauge, at an altitude of 0, i.; ailolitecl as the norn~:tl 
with which the gauges at  other altitoiles are to be compared. The table, fiir 
instance, sliows that on the aveiage of five stations a t  an average altitutle of  
69 meters, or 65 yards, the upper gauges caught only 6X iier t-ent of that 
caught by the normal pit gnuye. that is to say theie was a deficit of 4'7 per 
cent of the normal rainfall. The deficits here given relate t u  the a\er:ige 
snow and fine rain of winter and hea\y rain of summer, ani1 the average witill 
velocities a t  various European statiuns diiring several years. The deficit, 
given in the fifth column are well represented by the e\:pressicnn: " Ibeficit 
equals 6 per cent of the sqii:we root tif the itltitude esliressed i n  meters or  
yards;" btit this 6 per cent is a factor that must vary Nit11 the character of 
the precipitation and the Rind, lieing much greater in light mi l l s  and sntims 
and much snialler in heavy raiiis. 

If  we establish two smaller gauges ill an open field so that the ninutli tif tlie 
upper is twice as high a\ that of the Iiinet, then the correcte 
found by adding to the catch of the lower gaupe 2.414 timez 
catch of the lower gauge over and aliiile the catch of the UI 
value of ally long aeries of rainfall measure4 will IJe greatly 
observer will establish near the present rain gang+ another o 
styles known as the Iiit gauge, or the shielded ganyr, o r  the 1wiJti.c.tt.d gaii,vr, 
or, failing that, if he will e5tabli4i i t  wrond gauge siniil:ir t tJ the one that I r a \  
been long i n  use, but at  twice itr height ahi \  e the grcoutitl or the ~ I J I ) ~ .  The 
coinparison of the two recoids :it the end of the jrar \ r i l l  gi\ e boni 
the irregularities to which the earlier recordz niay Le IiaIJle, ani1 will 
what extent the records may be relied upon in discussing the i1iieq 
change of climate. 

PREDICTION O F  SEASONAL S N O W  A N D  RAIN.  
Mr. S. V. Rehart, of Lake View, Oteg. (N. 42' 0 7 ,  W. 130' 20'; altitude 

about 5,000 feet), writes under date of Fe1)ritarj 5, l N 4 ,  as folli)\rs: 
"Several pears ago I obser\ecl a Iieciiliar weather ~ilietiotiienon which nt the 

time I regarded as a mere cuincideiice entitled t u  no cnnsiderati~in, howe\ er, 
after having observed many repetition< of the banie I believe that there itte 
good grounds for the conclusion that said plirnomenon i\ an indicatitin aiid CI i- 
terion that will enalile us, inonthi i n  :ttlvance. t n  pre(licnte a1qini\inratrly thr  
amount of precipitatiuii that will I J ~  experienced during tlie n inter senson. 

During the past twenty years t i n  the Pacific coast the precipitatiiin haa 
been proportionate to the aniount of diiring the previous wmmrr; e\ery 
winter ut excessive precillitation was ederl I J ~  a tong heatetl Iletitiil iliiring 
the summer, and every winter of light precipitation was precrdrd IJ! a ~ i u i l  

or cold siimnier as commonly understood. It i.: m y  oliniun th:rt all the pie ' -  
cipitation on the Pacific coast originates over, and i+ govei n t d  l i j  thr Pacific. 
Ocean; conseqaently, other regions woultl lie governrd liy the .:tnii- law. J n  
describing snnie of the extreme seasons of the past, which the fiJregiiing 
statements are based upon, having no data, I shall tiece\m ilj 2i:tve to rely 
upon nieniory for the same, tnoreover the obseriations were niade 11 ithout 
the aid of in'struments, i n  a high altitude, and tiver one hundrecl niile.: f ir im 
the Pacific Ocean; however, I cuiifidently belie\ e that a critical e\:nnriiiatiun 
will practically verify e\  ery stetenient herein made. 

1874.---The suninier of 1874 was an estremely c w l  suiiinicr, fcilloweil I J ~  
light Iirecipitation during the winter of 1874-'75. 

1875.--The summer of 1x75 was an e\tremely long, hot s n m n i ~ r  fiilloweil 
by escessive precipitation during the winter, corre.piotiding in intensity n n r l  
duration to the heated period of the pre\ iouh suninier. 

1877.-Passing over one year brings 11s to the summer tif 1877, mheii coli1 
weather prevailed iintil July 10. when an exces45 ely heated Ioeriotl I~~giit i ,  
continuing between five and si\: weeks, when unusually cool weather I~egaii 
:tiid prevailed during the autumn months. 

During the following winter all the early stormy were only partially siic- 
cessful a i d  only light precipitation prevailed until Jiiniiary 10, 1x78, \rlirn 
excessive Iireciiiitation hegan. continuing Iwtween t i v ~  antl 4 i \  week, and 

sniling abrul)tly, after which exceptionally light precipitation prevailed during 
the sliring months. 

1878.-'l'he summer of 1878 was another extremely cool summer followed 
Iiy est.remely light prec.iliitat,ion during t.he winter. This year remains vivid 
in niy memory from the fact of a successful I)nsinexs vent.ure made by myself, 
involving one-half of tny capital st.cick; said venture being entered iuto upon 
the beliet that light preciliitatitin would be experienced during the winter of 

Itc8!1.-Pnssing over several years we  onr re to the summer of 1889 which 
was a lotig, hot. siininier followed by excessive precipitat.ion during the winter. 

lS!lO.-C!otnl weather prevailed tlurnig the greater part of the summer, the 
heated Iieriotl being of short duration, and during the winter less than an 
average preeiliitation was experienced. 

lSlrl.--Cool weat,lier prevailed all surnnter, excepting t.he month of August, 
when rather esressively hot weather prevailed during the month. 

1 he f'ollowing winter light precipitation prevailed, excepting the month of 
LkceniLer, when siiccessfiil storms were exlieriencerl during the whole of 
said i n (  i t i  th. 

lP:l?.--The sunitner of 1892 a long period of hot weather prevailed, 
itltlirriigh the heat was less intense than some Iireceding sunitners describerl. 

I h i l r g  the winter the storins were all inore or  less snccessfiil, and precipi- 
t: t t i l~n consi~lerably above the average was esperienced. 

lS'J:!.--Thr xiininier of IS93 ha11 a Iirateil perilill lasting abvut two months, 
lieginning .Jnty 1 and eniliiig Pelitemher 3, when exceptionally cool weather 
begnn :ind cnntinned during the aiituuin months ( s i m i h  to the autumn of1877). 

While the heated 1)erioOl was longer thiiii an average of suniuiers, the heat 
\vas not. excessive, except.ing a short sl~ell in the tirst and latter part of the 
heated pericd, c.onseqiiently, there was less than an average amount of heat 
iluritig tlie Iiast. sitninier, everything considered, air11 cotisetluently, I have been 
rtloecting less than :in :ivetxge I,reciliitativn tlnrinp t.hr winter, and i n  all 
IirolxiLility, escrlitioiwlly light l,recipitation during the latter part of the 

d l ~ g  this olserver as the IJasis for his gener- 
:iliz:ititins seein t.ti have Iieen iuade at tir nenr'Lake \'iew, on the southern- 
central IJO~~IY of Oregon. This station is at tlie northerir end of Goose Lake, 
it h d y  (if fresh water aliout. 80 miles Iiing north and south antl 10 miles wide, 
whose tintlet :tt the xt in thern  end is the Pirt River, Ilowing into the Sacramento. 
This litlie is, therefinre, near the xiitiiniit. Lnt still on the western slope of the 
n~.lrtlrern Kiicliy hlountain l h t e a o  reginn, and the lirecipitatitnn at Lake View 
tiiiist. result ltrincipally from the sontli an 'est winds that sweep up the lake 
and tlie v:tlley (if the Pitt River. As th is no i\'eatlier Bureau stat,ioti of 
siniilar exposure in this neighborhood w e recorals can Ile aopealed to to 
snloliort hIr. Rrhitrt'x rule, the editnr has amined the ta1)les ni temperature 
ant1 precipitation at some stations i n  Oregnn and Washington, given i n  the 
large tiiass of ilata that is siinimarized in thc. special report. of tlie Chief Signal 
Oficer, 1oiiLlished a s  Senate Ex. Docs., Nos. Cj1 and 1'sL', 50th Congress, 1st 
qession, Wnsliingt.on, 1889. 

7 tempelnturrs and 1recipitations fijr 98 stat.ionn i n  Oregon 
ars 1%:;-1886 were lirtiuplit. under examination; fmgmentnry 
shnirt series were cnniitteil. The average tetnperatnre of the 
s duriirg .Tiinc, Jiily, mid Aitgiiat. :tnd the total precipitation 

(lit ri ng the fi 11 I t  i \vi ng w i tit  er nit i n t  lis, Lkce i n  Irer, J:tniiary, ani1 February, were 

A, N, or B, nccliriliiig as it wan it1 the nornial, ntirmnl, or below the normal; 
there were of tem1ieratores 6'2 A,  83 N, 4:) B, m d  nfriiinfalls 51 A. 89 N, 44 B, 
nr i l l  dl HliX seasrin:tl nunibers. The series was then exnnrinetl to see how 
tnairy times thr winter lirecil~itatitins. A .  N, iir B. fnllowcd the siinitiier t.eni- 
Iwatiires, A .  N. or  B: respectively. Wlic.n precipitation :hove t,he normal 
~ J I I O W  a tenilitarature ~ I J O V ~  the normal, that is to say, when, for any given 
 itn nit tier we Iiavc the scquttnce A.\, or [$ire w r s ~ z  the sw1iience BB, then such 
yases are thV(JI':tlJl6? to  thr  rule atif hlr. Rehart; there were 15 of tlie first out 

cases. When wc, 1i:ive the sequence A H  or BA, we h a v e  c:tses decidedly 
opliosell to hlr. Re1i:irt's rule; there were 13 of the first out of the 5'7 A, and 
17 tif the serotitl out of t.he 49 B, or 80 dtogcther out tif 101 cases. The 
rases of nuruial tetirperatiire (ir preciliitnticbn were, fit' coiirse, the most nu- 
merous and dti not, so seriously affect the wurking of this rule; they were as 
fiillows: A N, 24: R N. 24; N A, 19: N N,  41; N B. 3:3, or in all 181. Clas- 
s i t ied  I J ~  years, the only year for which a relatively large nuniber of stations 
yave results ilecidedly faviir:tlJle to the rule wits 1486, fbr which there were 6 

We must. conclude, t.herefore, that. t,his rule 
not holil giiiid for the whi~le P:wific coast, nor for the whole of Oregon, 

!Jilt. only for st-iiue particular localit.y, if at  all. 
It. is very desiraLle to invest.igate d l  plausilile empirical rules in climatology, 

Iiut. it is, of course, alJsolutely necessary that such st,udy should be based upon 
nLservations recorded at the time and made accessible by IiuLlication to those 
who desire to study the sul8,ject further. Possibly some modification of the 
rule here enunt~i:rteil :is to siinitner teuiprratiires arid winter rains niay accord 
tiinre ticarly w i t h  t.he niett.or~ilngical i,e(wrds. 

lS77-'78. 

r .  

coln~Nted. Each sI11nI11cr tenqo I I  re and winter preci pi t at.i to t i  was marked 

O f  thC 62 I\, alld 8 4lf the S r C ( J l l d  Ollt (It' the 4%) 11, 01' ' 7 3  altoRethel' ollt O f  101 

. raGle stations mid F neutral. 


